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PRELIMINARY AMENDMENT 

Box: Non-Fee Amendment 
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Washington, D.C. 20231 

Sir: 
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IN THE SPECIFICATION: 

Please enter the attached substitute specification, which does not add new matter. A 
marked up version of the specification is also attached to show all changes made to the 
specification of record. 
IN THE CLAIMS: 

Please cancel claims 1-8. Please add new claims 9-34 as shown on the attached sheets. 
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NEW CLAIMS 



9. (New) A method for minimizing new water use in the water circulation system of a plant 
for treating matter wherein: 

(a) the matter to be treated is at least one of purified and disaggregated in a 
cleaning step using water, separating the matter to be treated into different 
components that are not necessarily of the same variety, of which at least one 
component is removed during the cleaning step; 

(b) the suspension containing the remaining components undergoes a mechanical 
purification whereby solid particles with dimensions that exceed a specific 
threshold value are removed from the suspension; 

(c) the mechanically purified suspension is separated into a first processing water 
stream and a second processing water stream, 



c-1 ) wherein the first processing water stream is re-circulated by being led 
back and added to the water used in step (a), and 

c-2) the second processing water stream is subjected to a chemical- 
physical clarification; 
(d) the chemically-physically clarified processing water stream is separated into a 
first clarified water stream and a second clarified water stream, 
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d-1) wherein the first clarified water stream is led into at least one of the 
first processing water stream, the second processing water stream, and the 
suspension, and 

d-2) the second clarified water stream is subjected to a biological 
clarification; and 

(e) the biologically clarified water stream, being a fresh water stream, is led into 
at least one of the first and the second clarified water stream, 
whereby the ratio of the first processing water stream to the second processing 
water stream and of the first clarified water stream to the second clarified water stream 
has been predetermined depending on the matter that is supplied to step (a) and on the 
type of mechanical purification and on the type of chemical-physical clarification used, 
such that the water circulation system is basically closed and new water is only added 
when the concentration of dissolved organic and inorganic parts exceeds a specific 
threshold value. 

10. (New) The method of claim 9, wherein in step (b) the suspension is sieved. 

1 1 . (New) The method of claim 10, wherein in step (b), the suspension is led through a 
hydro cyclone such that heavy matter is contained in an underflow and all other 
components are contained in an overflow. 

12. (New) The method of claim 9, wherein in step (b), the suspension is led through a hydro 
cyclone such that heavy matter is contained in an underflow and all other components are 
contained in an overflow. 
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13. (New) The method of claim 12, wherein in step (b), the suspension is filtered. 

14. (New) The method of claim 11, wherein in step (b), the suspension is filtered. 

1 5. (New) The method of claim 10, wherein in step (b), the suspension is filtered. 

16. (New) The method of claim 9, wherein in step (b), the suspension is filtered. 

17. (New) The method of one of claims 9 to 16, wherein step c-2) comprises the addition of 
water purification chemicals. 

18. (New) The method of claim 17, wherein the water purification chemicals are added in 
one of one stage and two stages. 

19. (New) The method of one of claims 9 to 16, wherein step c-2) comprises the separation 
of flocculated pollutants from the clarified water using at least one of flotation and 
sedimentation. 

20. (New) The method of claim 19, wherein at the end of the separation of flocculated 
pollutants, the flocculated pollutants are drained using at least one of pressure draining 
and centrifugal drainage. 

21. (New) Amethod for minimizing new water use in the water circulation system of a plant 
for treating matter wherein: 

(a) the matter to be treated is at least one of purified and disaggregated in a cleaning 
step using water, separating the matter to be treated into different components that are not 
necessarily of the same variety, of which at least one component is removed during the 
cleaning step; 
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(b) the suspension containing the remaining components undergoes a mechanical 
purification whereby solid particles with dimensions that exceed a specific threshold 
value are removed from the suspension; 

(c) the mechanically purified suspension is separated into a first processing water 
stream and a second processing water stream, 

c-1) wherein the first processing water stream is re-circulated by being led 
back and added to the water used in step (a), and 

c-2) the second processing water stream is subjected to a chemical- 
physical clarification; 

(d) the chemically-physically clarified processing water stream is separated into a 
first clarified water stream and a second clarified water stream, 

d-1) wherein the first clarified water stream is led into at least one of the 
first processing water stream, the second processing water stream, and the 
suspension, and 

d-2) the second clarified water stream is subjected to a biological 
clarification; and 

(e) the biologically clarified water stream, being a fresh water stream, is led into at 
least one of the first and the second clarified water stream, 
whereby the ratio of the first processing water stream to the second processing 
water stream and of the first clarified water stream to the second clarified water stream 
has been predetermined depending on the matter that is supplied to step (a) and on the 
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type of mechanical purification and on the type of chemical-physical clarification used, 
such that the water circulation system is basically closed and new water is only added 
when the concentration of dissolved organic and inorganic parts exceeds a specific 
threshold value, and wherein step c-2) comprises the addition of water purification 
chemicals, and wherein the water purification chemicals are added in one of one stage 
and two stages. 

22. (New) The method of claim 21, wherein step c-2) includes the separation of the 
flocculated pollutants from the clarified water using at least one of flotation and 
sedimentation. 

23. (New) The method of claim 22, wherein at the end of the separation of flocculated 
pollutants, the flocculated pollutants are drained using at least one of pressure draining 
and centrifugal drainage. 

24. (New) Amethod for minimizing new water use in the water circulation system of a plant 
for treating matter in which: 

(a) the matter to be treated is at least one of purified and disaggregated in a 
disaggregating and washing step using water, separating the matter to be treated 
into different components that are not necessarily of the same variety, of which at 
least one component is removed from the disaggregating and cleaning step; 

(b) the suspension containing the remaining components undergoes a mechanical 
purification whereby solid parts with dimensions that exceed a specific threshold 
value are removed from the suspension; 



Serial No.: Not Yet Assigned 
Art Unit: Unknown 



Attorney's Docket No.: B&B-l 10 

Page 7 



(c) the mechanically purified suspension is separated into a first processing water 
stream and a second processing water stream, 

c-1) the first processing water stream is led back and added to the water 

used in step (a), and 

c-2) the second processing water stream is subjected to a chemical- 
physical clarification by at least one of the following means: 



(d) the chemically-physically clarified processing water stream is separated into a 
first clarified water stream and a second clarified water stream, 

d-1) wherein the first clarified water stream is led into at least one of 
the first processing water stream, the second processing water stream, and 
the suspension, and 

d-2) the second clarified water stream is subjected to a biological 
clarification; and 

(e) the biologically clarified water stream, being a fresh water stream, is led into at 
least one of the first and the second clarified water stream, 

whereby the ratio of the first processing water stream to the second processing water 
stream and of the first clarified water stream to the second clarified water stream has been 
predetermined by choosing a pipe diameter that corresponds to the amount of water that 



c-2-1) addition of water purification chemicals, and 



c-2-2) separation of the flocculated pollutants from the clarified 



water using flotation and/or sedimentation; 
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needs to flow through, and depending on the matter that is supplied to step (a) and on the 
type of mechanical purification and chemical -physical clarification used, and wherein the 
water circulation system is basically closed so that new water is only added when the 
concentration of dissolved organic and inorganic particles exceeds a specific threshold 
value. 

25. (New) The method of claim 24, wherein sieving occurs in step (b). 

26. (New) The method of claim 25, wherein in step (b), the suspension is led through a hydro 
cyclone whereby heavy matter is contained in an underflow and all other components are 
contained in an overflow. 

27. (New) The method of claim 24, wherein in step (b), the suspension is led through a hydro 
cyclone whereby heavy matter is contained in an underflow and all other components are 
contained in an overflow. 

28. (New) The method of claim 27, wherein the suspension is filtered in step (b). 

29. (New) The method of claim 26, wherein the suspension is filtered in step (b). 

30. (New) The method of claim 25, wherein the suspension is filtered in step (b). 

31 . (New) The method of claim 24, wherein the suspension is filtered in step (b). 

32. (New) The method of one of claims 24 to 31, wherein in step c-2-1), the water 
purification chemicals are added in one of one stage and two stages. 

33. (New) The method of claim 24, wherein at the end of step c-2-2), the flocculated 
pollutants are drained using at least one of pressure draining and centrifugal drainage. 
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34. (New) The method of claim 24, wherein at the end of step c-2-2), the flocculated 
pollutants are drained using at least one of pressure draining and centrifugal drainage. 
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REMARKS 



This application is a national stage application of International Application Number 
PCT/DE00/03363 (International Publication Number WO 01/27383 Al), filed September 26, 
2000, which claims priority to patent application DE 199 49 265.4, filed October 12, 1999. To 
conform to United States patent practice, this Amendment replaces the specification and claims 
of the international application with a substitute specification and new claims. The substitute 
specification does not add new matter. The originally filed claims 1-8 have been cancelled and 
new claims 9-34 have been added. Claims 9-34 will therefore be pending upon entry of this 
Amendment. 

Should the Examiner have any questions or determine that any further action is desirable 
to place this application in condition for issue, the Examiner is encouraged to telephone 
applicants' undersigned representative at the number listed below. 

SHAW PITTMAN LLP Respectfully submitted, 
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SYSTEM AND METHOD FOR MINIMIZING NEW WATER USE IN THE 

WATER 

CIRCULATION SYSTEM OF A TREATMENT PLANT 

BACKGROUND 

Field of the Invention 

[0001] The inv e ntion relates to a The present invention relates generally to a system 
and method for minimizing new water use in the circulation system of a 
treatment plant. 
Background of the Invention 

[0002] Many purification and separation processes are performed wet, in 

other words with the introduction of water to function as the carrier of 
pollutants and interfering substances as well as for the recyclable fraction. If 
no other measures are taken, the concentration of pollutants and interfering 
substances quickly rises rendering, for example, purification processes 
ineffective. Pollutants and interfering substances can also impair the sequence 
of operations during purification or separation or during subsequent treatment 
operations. Therefore, it is necessary to limit the amount of pollutants and 
interfering substances as much as possible. It is to this end that new water is 
introduced into the water circulation system. 



[0003] A regulating process for minimizing water use in a water circulation 

system of a paper, cellulose or wood plant is disclosed in WO 99/01612. 
Here, the concentration of interfering substances is regulated either in a paper 
machine circuit and/or in a filtering circuit, preferably in the final filtering 

7 



circuit, whereupon the interfering substance removal and also the new water 
input are regulated. Sensors that record certain parameters that measure the 
interfering substance concentration have been placed in suitable locations in 
the water circulation system. This includes the assessment of, in particular, 
turbidity and cationic requirements. 

[0004] The use of sensors should be avoided since they are susceptible to 

interference. 

[0005] It is an object of the present invention to provide a process of the type 

mentioned above,, which allows minimizing new water use without unduly 
letting the interfering substance concentration riser 
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rise. 



SUMMARY OF THE INVENTION 
_The invention provides a method for minimizing new water use in the water 
[0006] circulation system of a treatment plant in which, 

a)|0007J a) the matter to be treated is purified and/or disaggregated in a 

treatment step using water separating the matter to be treated into different 
components that are not necessarily of the same variety, at least one of which 
components is removed from the treatment step; 

[0008] b) the suspension containing the remaining components is subjected 

to mechanical purification whereby solid parts with dimensions that exceed a 
specific threshold value are removed from the suspension; 

[0009] c) the mechanically purified suspension is separated into a first 

processing water stream and a second processing water stream; 

c-1) whereby the first processing water stream is led back to the treatment step 
[00101 - step; and 

tttTCt 

[0011] the c-2) the second processing water stream is subjected to 
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a chemical-physical clarification; 

[0012] d) the chemically-physically clarified processing water stream is 

separated into a first clarified water stream and a second clarified water 
stream, 

[0013] d-4-) w hc roby d-l) whereby the first clarified water stream is led 

into the first and/or the second processing water stream and/or into the 
suspension and 

[0014] . subj ecting d-2) subjecting the second clarified water stream to a 

biological clarification; and 



_e) the clarified water stream that was biologically clarified, being a 
fresh water stream, is led into the first and/or second clarified water str e am, 
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[0015] stream, whereby the ratio of the first processing water stream to the second 
processing water stream and of the first clarified water stream to the second 
clarified water stream has been pre-determined depending on the matter that is 
supplied to the treatment step and on the type of mechanical purification and 
on the type of chemical-physical clarification used and the water circulation 
system is basically closed so new water is introduced only when the 
concentration of dissolved organic and inorganic particles exceeds a specific 
threshold value. 

[0016] The invention takes advantage of the fact that the composition of the 

waste to be treated is known and remains reasonably constant so that certain 
pollutants and interfering substances effectively can be removed from the 
water circulation system avoiding constant new water requirement. This is 
particularly the case with waste similar to waste collected from the Gelben 
Sack [yellow bag] or the Gelben Tonne [yellow barrel] container, which is 
collected in Germany by the Dualen System and which is regularly pre-sorted 
before being subjected to wet separation. Wet separation is generally used for 
light packaging waste such as plastics, aluminums, cardboard foil composites, 
paper composites and other composite materials that still contain pollutants 
and interfering substances when they have been treated, for example, in 
accordance with the method described in WO 98/1 8607 in such a manner that 
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metallic substances and certain plastics no longer are suitable for wet 
separation. In the clarification steps according to the invcntion embodimcnts 
of the invention, pollutants and interfering substances can be effectively 
removed from the water circulation system. It has been shown that it is not 
necessary to continually examine the fresh water but that examination at 
longer but regular intervals, approximately every two weeks, suffice to 
identify a possible increase in concentration. Purification and separation 
processes remain consistent since water purification, according to 
embodiments of the method of the invention, also can be adjusted to treat 
more polluted materials. 

[0017] Paper separation plays an essential role when treating light packaging 

waste and simply completely, if possible, removing paper fibers from the 
water circulation system can purify the water. 

[0018] Additionally, an implementation of the method allows the following 

steps to occur during mechanical purification after step b) either alone or in 
combination: 
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[0019] b-1) Sieving of the suspension; preferably using a sieve having 

a mesh size of 2 to 6mm and preferably having a mesh size of 4mm. Sieving 
facilitates segregation of coarse organic pollutants such as plastic fragments. 

[0020] b-2) Leading of the suspension through a hydro cyclone 

containing the heavy matter in the underflow and all other components in the 
overflow. In the case of light packaging waste, the suspension would contain 
mainly paper fibers whereby inorganic heavy pollutants are removed from the 
hydro cyclone in the underflow. The overflow still contains the paper fibers 
as well as organic fine pollutants. 

[0021] b-3) Filtration of the suspension preferably using a filter having 

an approximate mesh size of 1 50jam. The mesh size is then sized to fit the 
size of the parts that have to be withheld. The indicated size effectively 
separates the paper fibers. The paper fibers remain on the filter and can be 
used later for example in a paper recycling plant. 

[0022] Another implementation of the method allows the implementation of 

the following steps either alone or in combination during the chemical- 
physical clarification according to step c-2): 

[0023] c-2-1) addition of water purification chemicals in one and/or two steps, 

for example, precipitation agents and/or flocculants. Subsequent doses of, for 
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example, cationic-actives and anion-actives could be added. Dual flocculation 
is recommended if high purity of the liquid phase to be separated is required. 

[0024] c-2-2) separation of the flocculated pollutants from the purified water 

using flotation and/or sedimentation and removal of floating solids or 
deposited sediment or removal of the clarified water located in between them. 

[0025] Biological clarification usually occurs in municipal sewage works. 
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[0026] Water treatment remains in the forefront of the method according to 

embodiments of the invention, not the production of paper fibers. 



The invention will be described in greater detail in the following by way of the 
enclosed fig ur e s in wh i c h; 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] Figure 1 shows a water circulation system in a treatment plant for light 

packaging waste , according to an embodiment of the present invention ; and 



[0028] fegro Figure 2 shows a schematic view of the details of the mechanical 
puri fi cati on , according to an embodiment of the present invention . 



DETAILED DESCRIPTION OF THE INVENTION 

[0029] Preferred embodiments of the invention will be described in greater 

detail with reference to the drawings. In the example below it is assumed that 
the matter to be treated whieh has been collected from, for example, recycling 
containers (similar to the Dualen System Gelben Sack [yellow bags] or 
Gelben Tonne [yellow barrel]. barrel] containers used in Germany), and has 
been prepared so that metallic and non-metallic recyclable fractions have at 
least partially been sorted in corresponding sorting and separation processes. 
Light packaging waste, such as plastics, aluminums, cardboard foil 
composites, paper composites^ and other composite materials that are polluted 
by remaining food particles, sand, plastic splinters, small metal pi e ces and 
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sueh pieces. and such, are treated last. 

100301 Collectively, the light packaging waste is denoted with "LVP" and^ in 

accordance with figure Fmurc 1 , is introduced to treatment step 10 where it is 
purified and disaggregated using water. Treatment step 10 could, for 
example, be a pulper in which the paper fibers are dissolved by agitation. 
Heavy interfering substances such as stones and metals will sink to the bottom 
of the pulper and can be removed from there as the remainder (R). A 
suspension (S) is discharged from treatment step 10 and is subjected to a 
mechanical purification 20 that removes as many of the floating parts (coarser 
pollutants) in the suspension as possible. The mechanical purification is 
described in further detail in figay eFigure 2. The mechanically purified 
suspension is divided into two processing water streams PI and P2 that are 
still cloudy. The first processing water stream PI is returned to treatment step 
10 and the second processing water stream P2 is subjected to the chemical- 
physical clarification 30. The ratio of the first processing water stream PI to 
the second processing water stream P2 has been pre-determined. Structurally, 
this ratio is expressed by choosing a corresponding pipe diameter for the water 
piper 
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Pipe- 

[0031] The chemical-physical clarification 30 causes an extensive solid 

part/liquid separation in accordance with known measures such as flocculation 
that removes flocculated matter and/or sediment. The chemically-physically 
clarified processing water is then divided into two clear water streams Kl, K2. 
The first clear water stream Kl can be re-introduced into the subsequent 
process at different locations, for example, into the suspension S but if the 
process requires it, also into the first processing water stream PI, as is shown 
in figufe Figure 1 or even into the second processing water stream P2. The 
appropriate connection position is chosen depending on processing conditions. 
In this case, too, the ratio of the first clear water stream Kl to the second clear 
water stream P2 has been pre-determined and is expressed by choosing 
corresponding pipe diameters. The second clear water stream K2 is subjected 
to a biological clarification 40 from which it is extracted as fresh water F 
which is now also cleaned through organic stripping. This fresh water F can 
also be introduced at different locations in the subsequent process. Figure 1 
shows the introduction into the first processing water stream PI which could 
occur directly or indirectly via the first clear water stream Kl . 

^Consistent process management is essential in this connection. 

[0032] connection. Should a test removal reveal that a concentration of dissolved 
organic and inorganic substances has exceeded a predetermined threshold 
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value that is usually set by the municipal officials, new water N is fed to the 
water circulation system, in this case to the fresh water stream F. This would 
only occur in exceptional circumstances since the special purification and 
clarification that has been adjusted to suit the matter to be treated will prevent 
an unacceptable increase in concentration. 

[0033] Figure 2 shows the details of the mechanical purification. The 

suspension (S) ffigra-ef Fi gure 1) discharged from treatment step 10 is led over 
a sieve 21 that has a relatively large mesh size, for example, 4mm. Plastic 
particles and other large pollutants are segregated here. The suspension^ 
which in this case still contains the paper fibers and fine pollutants,, is led into 
a hydro cyclone 22 where, as usual, heavy matter separation occurs in the 
underflow. The overflow still contains the paper fibers. In particular, heavy 
inorganic pollutants such as sand are segregated in the underflow. 
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_The paper fiber suspension is placed in a filtering system 23 which could, for 
example, consist of several toroidal-shaped filters that are series-connected and 
have a mesh size of 1 50jnm. The paper fibers remain on the filters and can be re- 
used in paper recycling plants. Processing water streams PI, P2 are led to treatment 
step 10 or to chemical-physical clarification 30 (figur e 1). 
[00341 (Figure 1). 

100351 The invention specifications disclosed above and in the drawings as 

well as in the patent claims could be significant both individually and in any 

chosen combination for the different implementations of the invention. 

The foregoing disclosure of the preferred embodiments of the present invention 
has been presented for purposes of illustration and description. It is not intended to 
be exhaustive or to limit the invention to the precise forms disclosed. Many 
variations and modifications of the embodiments described herein 
The invention specifications disclosed above and in the drawings as well as in the 
patent claims could be significant both individu ally and in any c hos e n combination 
for the different implementations of the invention. 
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Pate nt claims 

1 .A m e thod for m inimizing n e w wat e r us e in tho water cir culation syst e m of a 
treatment plant in which, 

a) thc matter to he tr e ated (LVP) [light packaging waste] ia purified and/or 

disaggr e ga te d in a c l ea ning st e p ( 10) us ing wat e r sep arating th e matter to 
be treated into different components that are not necessarily of the same 
variety of wh ic h at least on e is removed fro m the treatm e nt step (10); 

b ) th e su sp e nsion (S) containing th e r e m ainin g compon e nts is subj e cted to a 

mechanical purification (20) whereby solid particles with dimensions 
that exceed a specific tlir cs hold valu e ar e r emo v ed from the suspension; 

c) the mechanically purified suspension is separat e d into a first processing 

water stream (PI) and a second processing wat e r stream (P2), 

c 1) whereby the first processing water stream (PI ) is led back to tho 
treatment st e p — (10) and 

c - 2) th e s e c ond pr ocessing w ater st r e am (P2) is subjected to a ch e mical 
physical clarification (30); 
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4) the ch em ically physically clarifi e d proces s ing wat e r stream is s e para te d 

into a first clarified water stream (Kl) and a second clarified water 
stre am (K2) ? 



d 1) wh e reby th e first clarif ie d wat er stream (Kl) is led in t o t h e first and/or 
into the second processing water stream (PK P2) and/or into the 
s u s pension (S ) and — 
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d 2) the second clarified water stream (K2) is subjected to a biological 
clarification ( l OV and: 

e)th c biologically clarified wa te r str e am, b e ing a fresh water str e am (F), is led 
into th e first and/or the second clarified water stream (KK K2), 

wher e by the ratio of the first processing water stream (PI) to the second 
proc e ssing water str eam (P2) and of the first clarifi e d wat e r stream (Kl) to th e 
second clarified wator stream (1C2) has been pro - determined depending on the 
mat t e r that is suppli e d to the tr e atm e n t step and on th e type of mechanical 
purification and on the type of chemical physical clarification used and the water 
circulation system is basically clo se d and n e w wat e r (N) is only a d de d wh e n the 
concentration of dissolved organic and inorganic parts exceeds a specific 
thr e shold value. 

2. A method according to claim L charact e riz e d by the fa ct th at in step b) 

b 1) th e susp e nsion is sieved 

3. A m e thod according to claim 1 or 2 characteriz ed b y th e fact that in st e p b)> 

b-2) th e susp e nsion is led through a hydro cycl o n e a nd th e h e avy matter is 
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co n ta in e d in th e un d erflow and all oth e r co mponents are contain e d in the 
overflow. 

4tA method according to one of claims 1 to 3 characterized by the fact that in step b). 

b-?r) th e suspension is filtered 

5.A method according to one of claims 1 to 1 characterized by the fact that step c 2) 
includes, 
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c - 2 - 1 ) addition of water puri fi cat i on c h e mical s. 

6. A m e th o d according to on e of claims 1 to 5 chara cter iz e d by t he fact that, the wat e r 

purification chemicals are added in one and/or two stager, in stop c 2 1). 

7. A method according to one of claims 1 to 6 characterized by the fact that step c 2) 

in clude s: 

c 2 2) s e paration of th e flocculat e d p o llutants from the clarifi e d water using 
flotation and/or sedimentation. 

8. A method according to claim 7 characterized by th e fact that at th e e nd of step c 2 

2) occurs step c 2 3), drainage of the flocculated pollutants using pressure 
draining or centrifugal drainage. 
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F i gur e 1 



LV P — Light packaging wast e 



S ch w cbc tcilchcn (grob e rer Schm ulz) — floating pa rts (coars er pollutants) 



G c flockte s M ate rial — flocc ulate d matt e r 



S e di m ent — sedim e nt 



Organisc h abg e baute Material on — organically stripped matter 
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Patent clai m s 

2. A m e thod for minimizing new water use in th e wa te r circulation sy s t e m of a 
treatment plant in which, 

a) the matter to be treated (LVP) [light packaging waste] is purified and/or 

disagg re gat e d in a disagg re g ati ng and wash i ng step (10) us i ng w ater, 
separating the matter to be treated into different components that arc not 
n ece ssarily of th e sam e variety, of which at le ast one is r e mov e d from 
the disaggregating and cleaning step (10); 

b) the suspension (S) containing the remaining components undergoes a 

mechanica l purification (20) wher e by solid part s with dim e nsions that 
exceed a specific threshold value are removed from the suspension; 

c) the mechanically purified suspension is separated into a first processing 

water stream (PI) and a second processing wat e r st rea m (P2), 

e - 1) th e first processing wat e r str e am (PI) i s led back to th e treatm e nt s t e p 
(TO) and 

c 2) the second processing water stream (P2) is subjected to a chemical 

physical clarification (30) e ith e r individually or in combination by th e 
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following m oan s: 

c-2 1) addition of water purification chemicals 
c 2 2) separation of tho flocculated pollutants from tho clarified 
w a ter using flotation and /or s e dim e ntation 



MODIFIED SHEET 
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d)thc chomically - phys icall y clarified processing wat e r str eam is sep arat e d into 
a first clarified water stream (Kl ) and a second clarified water stream 

d 1 ) whereby the first clarifi e d wat er s tr e am (Kl ) is l e d into the fir st a n d/ or 
into the second processing water stream (PI, P2) and/or into the 
susp e n si on (S) a nd — 

d-2) the s econd cla rifi e d water stream(K2) is subj e ct e d t o a b i ological 
clarification -aed 

o)thc biologically clarified water stream being a fresh water stream (F) is led 
into the first and/or into the se cond clarified wat e r str e am (Kl, K2), 

w hereby the ratio of the first processing wat e r stream (PI) to th e second 
processing water stream (P2) and of the first clarified water stream (Kl) to the 
second clarified water stream (K2) has b e en pr e d e t e rmined by choo s ing a pipe 
diameter that corresponds to the amount of water that needs to flow through, and 
depending on the matter that is suppli e d to the trea t m e nt s t e p and on the typ e of 
mechanical purification and chemical physical clarification used and the water 
circulation syst e m is basically clos e d s o new wat e r (N) is only added wh e n the 
conc e ntration of dissolved organic and inorganic particles exceeds a specific 
threshold value. 
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3. A method according to claim 1, characterized by the fact that sieving occurs in 

st e p b) . 

4 . A method according to cla im 1 or 2 char ac teriz e d by th e fact that, in step b), the 

suspension is led through a hydro cyclone whereby the heavy matter is 
contain e d in the u nderfl o w and all oth e r components ar e co nta i ned in the 
ov e rflow. 

5. A method according to claim 1 to 3 characterized by the fact that, the 

s uspension is filtered in step b). 



MODIFIED SHEET 
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6.A m et hod according lo on e of claims 1 to 4 characterized by th e fact that, in 
stop c 2 1 ) the water purification chemicals are added in one and/or two 
stag e s. 



7. A m e th od accor ding to claim 1 ch ar act e riz e d by t h e fac t that at th e e nd o f st e p 
c 2 2) occurs step c 2 3), drainage of the flocculated pollutants using pressure 
draining or c e ntrifugal drainag e. 
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MODIFIED SHEET will be apparent to one of ordinary skill in the art in light of the 
above disclosure. The scope of the invention is to he defined only by the 
claims appended hereto, and by their equivalents. 

100361 Further, in describing representative embodiments of the present 

invention, the specification may have presented the method and/or process of 
the present invention as a particular sequence of steps. However, to the extent 
that the method or process does not rely on the particular order of steps set 
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forth herein, the method or process should not be limited to the particular 
sequence of steps described. As one of ordinary skill in the art would 
appreciate, other sequences of steps may be possible. Therefore, the particular 
order of the steps set forth in the specification should not be construed as 
limitations on the claims. In addition, the claims directed to the method 
and/or process of the present invention should not be limited to the 
performance of their steps in the order written, and one skilled in the art can 
readily appreciate that the sequences may be varied and still remain within the 
spirit and scope of the present invention. 
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ABSTRACT OF THE DISCLOSURE 

A system and method for minimizing new water use in the water circulation 
system of a treatment plant in which the matter to be treated is purified and/or 
disaggregated using water in a treatment step. The suspension containing the remaining 
components is subjected to mechanical purification and the mechanically purified 
suspension is separated into two processing water streams. The first processing water 
stream is supplied back into the treatment step and the second processing water stream is 
subjected to a chemical-physical clarification. The chcmically-physically clarified 
processing water stream is separated into two clarified water streams. The first clarified 
water stream is led into one of the two processing water streams and/or into the 
suspension and the second clarified water stream is subjected to a biological clarification. 
The biologically clarified water stream, being a fresh water stream, is led into one or two 
clarified water streams. The ratio of the processing water streams to the clarified water 
streams has been predetermined depending on the matter that is supplied to th e treatment 
step and on the type of mechanical purification and the type of chemical-physical 
clarification used. 

Document #. 1 179342 v 1 
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[0001] 



[0002] 



[0003] 



AND METHOD FOR MINIMIZING NEW WATER USE IN THE 



CIRCULATION SYSTEM OF A TREATMENT PLANT 

BACKGROUND 

Field of the Invention 

The present invention relates generally to a system and method for 
minimizing new water use in the circulation system of a treatment plant. 
Background of the Invention 

Many purification and separation processes are performed wet, in 
other words with the introduction of water to function as the carrier of 
pollutants and interfering substances as well as for the recyclable fraction. If 
no other measures are taken, the concentration of pollutants and interfering 
substances quickly rises rendering, for example, purification processes 
ineffective. Pollutants and interfering substances can also impair the sequence 
of operations during purification or separation or during subsequent treatment 
operations. Therefore, it is necessary to limit the amount of pollutants and 
interfering substances as much as possible. It is to this end that new water is 
introduced into the water circulation system. 

A regulating process for minimizing water use in a water circulation 
system of a paper, cellulose or wood plant is disclosed in WO 99/01612. 
Here, the concentration of interfering substances is regulated either in a paper 
machine circuit and/or in a filtering circuit, preferably in the final filtering 
circuit, whereupon the interfering substance removal and also the new water 
input are regulated. Sensors that record certain parameters that measure the 
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interfering substance concentration have been placed in suitable locations in 
the water circulation system. This includes the assessment of, in particular, 
turbidity and cationic requirements. 
[0004] The use of sensors should be avoided since they are susceptible to 

interference. 

[0005] It is an object of the present invention to provide a process of the type 

mentioned above, which allows minimizing new water use without unduly 
letting the interfering substance concentration rise. 

SUMMARY OF THE INVENTION 
[0006] The invention provides a method for minimizing new water use in the 

water circulation system of a treatment plant in which, 
[0007] a) the matter to be treated is purified and/or disaggregated in a 

treatment step using water separating the matter to be treated into different 

components that are not necessarily of the same variety, at least one of which 

components is removed from the treatment step; 
[0008] b) the suspension containing the remaining components is subjected 

to mechanical purification whereby solid parts with dimensions that exceed a 

specific threshold value are removed from the suspension; 
[0009] c) the mechanically purified suspension is separated into a first 

processing water stream and a second processing water stream; 
[0010] c-1) whereby the first processing water stream is led back to the 

treatment step; and 
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|0011] c-2) the second processing water stream is subjected to a chemical- 

physical clarification; 

[0012] d) the chemically-physically clarified processing water stream is 

separated into a first clarified water stream and a second clarified water 
stream, 

[0013] d-1) whereby the first clarified water stream is led into the first and/or 

the second processing water stream and/or into the suspension and 

[0014] d-2) subjecting the second clarified water stream to a biological 

clarification; and 

[0015] e) the clarified water stream that was biologically clarified, being a 

fresh water stream, is led into the first and/or second clarified water stream, 
whereby the ratio of the first processing water stream to the second processing 
water stream and of the first clarified water stream to the second clarified 
water stream has been pre-determined depending on the matter that is supplied 
to the treatment step and on the type of mechanical purification and on the 
type of chemical-physical clarification used and the water circulation system 
is basically closed so new water is introduced only when the concentration of 
dissolved organic and inorganic particles exceeds a specific threshold value. 

[0016] The invention takes advantage of the fact that the composition of the 

waste to be treated is known and remains reasonably constant so that certain 
pollutants and interfering substances effectively can be removed from the 
water circulation system avoiding constant new water requirement. This is 
particularly the case with waste similar to waste collected from the Gelben 
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Sack [yellow bag] or the Gelben Tonne [yellow barrel] container, which is 
collected in Germany by the Dualen System and which is regularly pre-sorted 
before being subjected to wet separation. Wet separation is generally used for 
light packaging waste such as plastics, aluminums, cardboard foil composites, 
paper composites and other composite materials that still contain pollutants 
and interfering substances when they have been treated, for example, in 
accordance with the method described in WO 98/18607 in such a manner that 
metallic substances and certain plastics no longer are suitable for wet 
separation. In the clarification steps according to embodiments of the 
invention, pollutants and interfering substances can be effectively removed 
from the water circulation system. It has been shown that it is not necessary 
to continually examine the fresh water but that examination at longer but 
regular intervals, approximately every two weeks, suffice to identify a 
possible increase in concentration. Purification and separation processes 
remain consistent since water purification, according to embodiments of the 
method of the invention, also can be adjusted to treat more polluted materials. 

[0017] Paper separation plays an essential role when treating light packaging 

waste and simply completely, if possible, removing paper fibers from the 
water circulation system can purify the water. 

[0018] Additionally, an implementation of the method allows the following 

steps to occur during mechanical purification after step b) either alone or in 
combination: 

[0019] b-1) Sieving of the suspension; preferably using a sieve having 
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a mesh size of 2 to 6mm and preferably having a mesh size of 4mm. Sieving 
facilitates segregation of coarse organic pollutants such as plastic fragments. 

[0020] b-2) Leading of the suspension through a hydro cyclone 

containing the heavy matter in the underflow and all other components in the 
overflow. In the case of light packaging waste, the suspension would contain 
mainly paper fibers whereby inorganic heavy pollutants are removed from the 
hydro cyclone in the underflow. The overflow still contains the paper fibers 
as well as organic fine pollutants. 

[0021] b-3) Filtration of the suspension preferably using a filter having 

an approximate mesh size of 1 50|im. The mesh size is then sized to fit the 
size of the parts that have to be withheld. The indicated size effectively 
separates the paper fibers. The paper fibers remain on the filter and can be 
used later for example in a paper recycling plant. 

[0022] Another implementation of the method allows the implementation of 

the following steps either alone or in combination during the chemical- 
physical clarification according to step c-2): 

[0023] c-2-1) addition of water purification chemicals in one and/or two steps, 

for example, precipitation agents and/or flocculants. Subsequent doses of, for 
example, cationic-actives and anion-actives could be added. Dual flocculation 
is recommended if high purity of the liquid phase to be separated is required. 

[0024] c-2-2) separation of the flocculated pollutants from the purified water 

using flotation and/or sedimentation and removal of floating solids or 
deposited sediment or removal of the clarified water located in between them. 
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[0025] Biological clarification usually occurs in municipal sewage works. 

[0026] Water treatment remains in the forefront of the method according to 

embodiments of the invention, not the production of paper fibers. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] Figure 1 shows a water circulation system in a treatment plant for light 

packaging waste, according to an embodiment of the present invention; and 
[0028] Figure 2 shows a schematic view of the details of the mechanical 

purification, according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0029] Preferred embodiments of the invention will be described in greater 

detail with reference to the drawings. In the example below it is assumed that 
the matter to be treated has been collected from, for example, recycling 
containers (similar to the Dualen System Gelben Sack [yellow bags] or 
Gelben Tonne [yellow barrel] containers used in Germany), and has been 
prepared so that metallic and non-metallic recyclable fractions have at least 
partially been sorted in corresponding sorting and separation processes. Light 
packaging waste, such as plastics, aluminums, cardboard foil composites, 
paper composites, and other composite materials that are polluted by 
remaining food particles, sand, plastic splinters, small metal pieces, and such, 
are treated last. 

[0030] Collectively, the light packaging waste is denoted with "LVP" and, in 
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accordance with Figure 1, is introduced to treatment step 10 where it is 
purified and disaggregated using water. Treatment step 10 could, for 
example, be a pulper in which the paper fibers are dissolved by agitation. 
Heavy interfering substances such as stones and metals will sink to the bottom 
of the pulper and can be removed from there as the remainder (R). A 
suspension (S) is discharged from treatment step 10 and is subjected to a 
mechanical purification 20 that removes as many of the floating parts (coarser 
pollutants) in the suspension as possible. The mechanical purification is 
described in further detail in Figure 2. The mechanically purified suspension 
is divided into two processing water streams PI and P2 that are still cloudy. 
The first processing water stream PI is returned to treatment step 10 and the 
second processing water stream P2 is subjected to the chemical-physical 
clarification 30. The ratio of the first processing water stream PI to the 
second processing water stream P2 has been predetermined. Structurally, this 
ratio is expressed by choosing a corresponding pipe diameter for the water 
pipe. 

The chemical-physical clarification 30 causes an extensive solid 
part/liquid separation in accordance with known measures such as flocculation 
that removes flocculated matter and/or sediment. The chemically-physically 
clarified processing water is then divided into two clear water streams Kl, K2. 
The first clear water stream Kl can be re-introduced into the subsequent 
process at different locations, for example, into the suspension S but if the 
process requires it, also into the first processing water stream PI, as is shown 
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in Figure 1 or even into the second processing water stream P2. The 
appropriate connection position is chosen depending on processing conditions. 
In this case, too, the ratio of the first clear water stream Kl to the second clear 
water stream P2 has been predetermined and is expressed by choosing 
corresponding pipe diameters. The second clear water stream K2 is subjected 
to a biological clarification 40 from which it is extracted as fresh water F 
which is now also cleaned through organic stripping. This fresh water F can 
also be introduced at different locations in the subsequent process. Figure 1 
shows the introduction into the first processing water stream PI which could 
occur directly or indirectly via the first clear water stream Kl . 
[0032] Consistent process management is essential in this connection. Should 

a test removal reveal that a concentration of dissolved organic and inorganic 
substances has exceeded a predetermined threshold value that is usually set by 
the municipal officials, new water N is fed to the water circulation system, in 
this case to the fresh water stream F. This would only occur in exceptional 
circumstances since the special purification and clarification that has been 
adjusted to suit the matter to be treated will prevent an unacceptable increase 
in concentration. 

[0033] Figure 2 shows the details of the mechanical purification. The 

suspension (S) (Figure 1) discharged from treatment step 10 is led over a sieve 
21 that has a relatively large mesh size, for example, 4mm. Plastic particles 
and other large pollutants are segregated here. The suspension, which in this 
case still contains the paper fibers and fine pollutants, is led into a hydro 
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cyclone 22 where, as usual, heavy matter separation occurs in the underflow. 
The overflow still contains the paper fibers. In particular, heavy inorganic 
pollutants such as sand are segregated in the underflow. 
[0034] The paper fiber suspension is placed in a filtering system 23 which 

could, for example, consist of several toroidal-shaped filters that are series- 
connected and have a mesh size of 1 50jam. The paper fibers remain on the 
filters and can be re-used in paper recycling plants. Processing water streams 
PI, P2 are led to treatment step 10 or to chemical-physical clarification 30 
(Figure 1). 

[0035] The invention specifications disclosed above and in the drawings as 

well as in the patent claims could be significant both individually and in any 
chosen combination for the different implementations of the invention. 

[0036] The foregoing disclosure of the preferred embodiments of the present 

invention has been presented for purposes of illustration and description. It is 
not intended to be exhaustive or to limit the invention to the precise forms 
disclosed. Many variations and modifications of the embodiments described 
herein will be apparent to one of ordinary skill in the art in light of the above 
disclosure. The scope of the invention is to be defined only by the claims 
appended hereto, and by their equivalents. 

[0037] Further, in describing representative embodiments of the present 

invention, the specification may have presented the method and/or process of 
the present invention as a particular sequence of steps. However, to the extent 
that the method or process does not rely on the particular order of steps set 
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forth herein, the method or process should not be limited to the particular 
sequence of steps described. As one of ordinary skill in the art would 
appreciate, other sequences of steps may be possible. Therefore, the particular 
order of the steps set forth in the specification should not be construed as 
limitations on the claims. In addition, the claims directed to the method 
and/or process of the present invention should not be limited to the 
performance of their steps in the order written, and one skilled in the art can 
readily appreciate that the sequences may be varied and still remain within the 
spirit and scope of the present invention. 
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ABSTRACT OF THE DISCLOSURE 

[0038] A system and method for minimizing new water use in the water 

circulation system of a treatment plant in which the matter to be treated is 
purified and/or disaggregated using water in a treatment step. The suspension 
containing the remaining components is subjected to mechanical purification 
and the mechanically purified suspension is separated into two processing 
water streams. The first processing water stream is supplied back into the 
treatment step and the second processing water stream is subjected to a 
chemical -physical clarification. The chemically-physically clarified 
processing water stream is separated into two clarified water streams. The 
first clarified water stream is led into one of the two processing water streams 
and/or into the suspension and the second clarified water stream is subjected 
to a biological clarification. The biologically clarified water stream, being a 
fresh water stream, is led into one or two clarified water streams. The ratio of 
the processing water streams to the clarified water streams has been 
predetermined depending on the matter that is supplied to the treatment step 
and on the type of mechanical purification and the type of chemical-physical 
clarification used. 

Document #• 1178702 v 1 
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A method for minimizing new water use in the water 
circulation system of a treatment plant 



The invention relates to a method for minimizing new water use in the circulation 
system of a treatment plant. 

Many purification and separation processes are performed wet, in other words with 
the introduction of water to function as the carrier of pollutants and interfering 
substances as well as for the recyclable fraction. If no other measures are taken, the 
concentration of pollutants and interfering substances quickly rises rendering, for 
example, purification processes ineffective. Pollutants and interfering substances 
can also impair the sequence of operations during purification or separation or 
during subsequent treatment operations. Therefore, it is necessary to limit the 
amount of pollutants and interfering substances as much as possible. It is to this 
end that new water is introduced into the water circulation system. 

A regulating process for minimizing water use in a water circulation system of a 
paper, cellulose or wood plant is disclosed in WO 99/01612. Here, the 
concentration of interfering substances is regulated either in a paper machine circuit 
and/or in a filtering circuit, preferably in the final filtering circuit, whereupon the 
interfering substance removal and also the new water input are regulated. Sensors 
that record certain parameters that measure the interfering substance concentration 
have been placed in suitable locations in the water circulation system. This 
includes the assessment of, in particular, turbidity and cationic requirements. 

The use of sensors should be avoided since they are susceptible to interference. 

It is an object of the present invention to provide a process of the type mentioned 
above which allows minimizing new water use without unduly letting the 
interfering substance concentration rise. 
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The invention provides a method for minimizing new water use in the water 
circulation system of a treatment plant in which, 

a) the matter to be treated is purified and/or disaggregated in a treatment 
step using water separating the matter to be treated into different 
components that are not necessarily of the same variety, at least one of 
which components is removed from the treatment step; 

b) the suspension containing the remaining components is subjected to 
mechanical purification whereby solid parts with dimensions that exceed 
a specific threshold value are removed from the suspension; 

c) the mechanically purified suspension is separated into a first processing 
water stream and a second processing water stream; 

c-1) whereby the first processing water stream is led back to the treatment step 
and 

c-2) the second processing water stream is subjected to a chemical-physical 
clarification; 

d) the chemically-physically clarified processing water stream is separated 
into a first clarified water stream and a second clarified water stream, 

d-1) whereby the first clarified water stream is led into the first and/or the 
second processing water stream and/or into the suspension and 

d-2) subjecting the second clarified water stream to a biological clarification; 
and 

e) the clarified water stream that was biologically clarified, being a fresh 
water stream, is led into the first and/or second clarified water stream, 
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whereby the ratio of the first processing water stream to the second processing 
water stream and of the first clarified water stream to the second clarified water 
stream has been pre-determined depending on the matter that is supplied to the 
treatment step and on the type of mechanical purification and on the type of 
chemical-physical clarification used and the water circulation system is basically 
closed so new water is introduced only when the concentration of dissolved 
organic and inorganic particles exceeds a specific threshold value. 

The invention takes advantage of the fact that the composition of the waste to be 
treated is known and remains reasonably constant so that certain pollutants and 
interfering substances effectively can be removed from the water circulation 
system avoiding constant new water requirement. This is particularly the case 
with waste from the Gelben Sack [yellow bag] or the Gelben Tonne [yellow 
barrel] collected by the Dualen System which is regularly pre-sorted before being 
subjected to wet separation. Wet separation is generally used for light packaging 
waste such as plastics, aluminums, cardboard foil composites, paper composites 
and other composite materials that still contain pollutants and interfering 
substances when they have been treated, for example, in accordance with the 
method described in WO 98/18607 in such a manner that metallic substances and 
certain plastics no longer are suitable for wet separation. In the clarification steps 
according to the invention pollutants and interfering substances can be effectively 
removed from the water circulation system. It has been shown that it is not 
necessary to continually examine the fresh water but that examination at longer 
but regular intervals, approximately every two weeks, suffice to identify a 
possible increase in concentration. Purification and separation processes remain 
consistent since water purification, according to the method of the invention, also 
can be adjusted to treat more polluted materials. 

Paper separation plays an essential role when treating light packaging waste and 
simply completely, if possible, removing paper fibers from the water circulation 
system can purify the water. 

Additionally, an implementation of the method allows the following steps to 
occur during mechanical purification after step b) either alone or in combination: 
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b-1) Sieving of the suspension; preferably using a sieve having a mesh size of 
2 to 6mm and preferably having a mesh size of 4mm. Sieving facilitates 
segregation of coarse organic pollutants such as plastic fragments. 

b-2) Leading of the suspension through a hydro cyclone containing the heavy 
matter in the underflow and all other components in the overflow. In the 
case of light packaging waste the suspension would contain mainly paper 
fibers whereby inorganic heavy pollutants are removed from the hydro 
cyclone in the underflow. The overflow still contains the paper fibers as 
well as organic fine pollutants. 

b-3) Filtration of the suspension preferably using a filter having an approximate 
mesh size of 1 50um. The mesh size is then sized to fit the size of the parts 
that have to be withheld. The indicated size effectively separates the 
paper fibers. The paper fibers remain on the filter and can be used later 
for example in a paper recycling plant. 

Another implementation of the method allows the implementation of the following 
steps either alone or in combination during the chemical-physical clarification 
according to step c-2): 

c-2-1) addition of water purification chemicals in one and/or two steps, for 
example, precipitation agents and/or flocculants. Subsequent doses of, for example, 
cationic-actives and anion-actives could be added. Dual flocculation is 
recommended if high purity of the liquid phase to be separated is required. 

c-2-2) separation of the flocculated pollutants from the purified water using 
flotation and/or sedimentation and removal of floating solids or deposited sediment 
or removal of the clarified water located in between them. 

'J 

Biological clarification usually occurs in municipal sewage works. 



Water treatment remains in the forefront of the method according to the invention, 
not the production of paper fibers. 

The invention will be described in greater detail in the following by way of the 
enclosed figures in which: 

Figure 1 shows a water circulation system in a treatment plant for light packaging 
waste; and 

figure 2 shows a schematic view of the details of the mechanical purification. 

In the example below it is assumed that the matter to be treated which has been 
collected from, for example, the Dualen System Gelben Sack [yellow bags] or 
Gelben Tonne [yellow barrel], has been prepared so that metallic and non-metallic 
recyclable fractions have at least partially been sorted in corresponding sorting and 
separation processes. Light packaging waste such as plastics, aluminums, cardboard 
foil composites, paper composites and other composite materials that are polluted 
by remaining food particles, sand, plastic splinters, small metal pieces and such are 
treated last. 

Collectively, the light packaging waste is denoted with "LVP" and in accordance 
with figure 1, is introduced to treatment step 10 where it is purified and 
disaggregated using water. Treatment step 1 0 could, for example, be a pulper in 
which the paper fibers are dissolved by agitation. Heavy interfering substances 
such as stones and metals will sink to the bottom of the pulper and can be removed 
from there as the remainder (R). A suspension (S) is discharged from treatment 
step 10 and is subjected to a mechanical purification 20 that removes as many of the 
floating parts in the suspension as possible. The mechanical purification is 
described in further detail in figure 2. The mechanically purified suspension is 
divided into two processing water streams P 1 and P2 that are still cloudy. The first 
processing water stream PI is returned to treatment step 10 and the second 
processing water stream P2 is subjected to the chemical-physical clarification 30. 
The ratio of the first processing water stream PI to the second processing water 
stream P2 has been pre-determined. Structurally, this ratio is expressed by 
choosing a corresponding pipe diameter for the water pipe. 
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The chemical-physical clarification 30 causes an extensive solid part/liquid 
separation in accordance with known measures such as flocculation that removes 
flocculated matter and/or sediment. The chemically-physically clarified processing 
water is then divided into two clear water streams Kl, K2. The first clear water 
stream Kl can be re-introduced into the subsequent process at different locations, 
for example, into the suspension S but if the process requires it, also into the first 
processing water stream PI, as is shown in figure 1 or even into the second 
processing water stream P2. The appropriate connection position is chosen 
depending on processing conditions. In this case, too, the ratio of the first clear 
water stream Kl to the second clear water stream P2 has been pre-determined and is 
expressed by choosing corresponding pipe diameters. The second clear water 
stream K2 is subjected to a biological clarification 40 from which it is extracted as 
fresh water F which is now also cleaned through organic stripping. This fresh water 
F can also be introduced at different locations in the subsequent process. Figure 1 
shows the introduction into the first processing water stream PI which could occur 
directly or indirectly via the first clear water stream Kl. 

Consistent process management is essential in this connection. 

Should a test removal reveal that a concentration of dissolved organic and inorganic 
substances has exceeded a predetermined threshold value that is usually set by the 
municipal officials, new water N is fed to the water circulation system, in this case 
to the fresh water stream F. This would only occur in exceptional circumstances 
since the special purification and clarification that has been adjusted to suit the 
matter to be treated will prevent an unacceptable increase in concentration. 

Figure 2 shows the details of the mechanical purification. The suspension (S) 
(figure 1) discharged from treatment step 10 is led over a sieve 21 that has a 
relatively large mesh size, for example, 4mm. Plastic particles and other large 
pollutants are segregated here. The suspension which in this case still contains the 
paper fibers and fine pollutants is led into a hydro cyclone 22 where, as usual, 
heavy matter separation occurs in the underflow. The overflow still contains the 
paper fibers. In particular, heavy inorganic pollutants such as sand are segregated 
in the underflow. 
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The paper fiber suspension is placed in a filtering system 23 which could, for 
example, consist of several toroidal-shaped filters that are series-connected and 
have a mesh size of 1 50|im. The paper fibers remain on the filters and can be re- 
used in paper recycling plants. Processing water streams PI, P2 are led to treatment 
step 10 or to chemical -physical clarification 30 (figure 1). 

The invention specifications disclosed above and in the drawings as well as in the 
patent claims could be significant both individually and in any chosen combination 
for the different implementations of the invention. 
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Patent claims 

1 . A method for minimizing new water use in the water circulation system of a 
treatment plant in which, 

a) the matter to be treated (LVP) [light packaging waste] is purified and/or 
disaggregated in a cleaning step (10) using water separating the matter to 
be treated into different components that are not necessarily of the same 
variety of which at least one is removed from the treatment step (10); 

b) the suspension (S) containing the remaining components is subjected to 
a mechanical purification (20) whereby solid particles with dimensions 
that exceed a specific threshold value are removed from the suspension; 

c) the mechanically purified suspension is separated into a first processing 
water stream (PI) and a second processing water stream (P2), 

c-1) whereby the first processing water stream (PI) is led back to the 
treatment step (10) and 

c-2) the second processing water stream (P2) is subjected to a chemical- 
physical clarification (30); 

d) the chemically-physically clarified processing water stream is separated 
into a first clarified water stream (Kl) and a second clarified water 
stream (K2), 

d-1) whereby the first clarified water stream (Kl) is led into the first and/or 
into the second processing water stream (PI, P2) and/or into the 
suspension (S) and 
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d-2) the second clarified water stream (K2) is subjected to a biological 
clarification (40); and 

e) the biologically clarified water stream, being a fresh water stream (F), is 
led into the first and/or the second clarified water stream (Kl, K2), 

whereby the ratio of the first processing water stream (PI) to the second 
processing water stream (P2) and of the first clarified water stream (Kl) to the 
second clarified water stream (K2) has been pre-determined depending on the 
matter that is supplied to the treatment step and on the type of mechanical 
purification and on the type of chemical-physical clarification used and the water 
circulation system is basically closed and new water (N) is only added when the 
concentration of dissolved organic and inorganic parts exceeds a specific 
threshold value. 

2. A method according to claim 1, characterized by the fact that in step b) 
b-1) the suspension is sieved 

3. A method according to claim 1 or 2 characterized by the fact that in step b), 

b-2) the suspension is led through a hydro cyclone and the heavy matter is 

contained in the underflow and all other components are contained in the 
overflow. 

4. A method according to one of claims 1 to 3 characterized by the fact that in step 
b) 5 

b-3) the suspension is filtered 

5. A method according to one of claims 1 to 4 characterized by the fact that step c-2) 
includes, 
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c-2-1) addition of water purification chemicals. 

6. A method according to one of claims 1 to 5 characterized by the fact that, the 
water purification chemicals are added in one and/or two stages in step c-2-1). 

7. A method according to one of claims 1 to 6 characterized by the fact that step c-2) 
includes: 

c-2-2) separation of the flocculated pollutants from the clarified water using 
flotation and/or sedimentation. 

8. A method according to claim 7 characterized by the fact that at the end of step c- 
2-2) occurs step c-2-3), drainage of the flocculated pollutants using pressure 
draining or centrifugal drainage. 
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Figure 1 

LVP - Light packaging waste 

Schwebeteilchen (groberer Schmutz) - floating parts (coarser pollutants) 
Geflocktes Material - flocculated matter 
Sediment - sediment 

Organisch abgebaute Material en - organically stripped matter 
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B&B-110 



Declaration and Power of Attorney For Patent Application 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 

first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 

which a patent is sought on the invention entitled 

"SYSTEM AND METHOD FOR MINIMIZING NEW WATER USE IN THE WATER CIRCULATION 
SYSTEM OF A TREATMENT PLAN 

the specification of which 

(check one) 

□ is attached hereto. 

IE) was filed on MARCH 28, 2002 as United States Application No. or PCT International 

Application Number 10/089,286 __ 

and was amended on 



I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United States, 
listed below and have also identified below, by checking the box, any foreign application for patent or 
inventor's certificate or PCT International application having a filing date before that of the application 
on which priority is claimed. 

Prior Foreign Application(s) Priority Not Claimed 

PCT/DE00/03363 PCT 26 SEPTEMBER 2000 □ 

(Number) (Country) (Day/Month/Year Filed) 

199 49 265.4 GERMANY 12 OCTOBER 1999 q 

(Number) (Country) (Day/Month/Year Filed) 



English Language Declaration 



(if applicable) 



□ 



(Number) 



(Country) 



(Day/Month/Year Filed) 
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 
application(s) listed below: 



(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 



(Application Serial No.) (Filing Date) 



I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Section 1.56 which became available between the filing date of the prior application and the national 
or PCT International filing date of this application: 



PCT/DE00/03363 


09/26/00 


PUBLISHED 


(Application Serial No.) 


(Filing Date) 


(Status) 

(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 

(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 

(patented, pending, abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, (list name and registration number) 



Michael D. Bednarek, Reg. Np_ L 32 2 32g J 
Lawrence J. Gotts, Reg. No. 31,163 



Asian Baghdadi, Reg. No. 34.542 
Elizabeth M. Roesel, Reg. No. 34$: 
David C. Isaacson, Reg. N o. 38.500^. 
Michael S. Lee, Reg. N o. 41.434 
Steven P. Arnheim, Reg. N o. 43,475, 
Poh C. Chua, Reg. No. £4,615 
Joanne H. Kim, Reg. 51J93 
Michael A. Obion, Reg. No. 42,95k 
Lawrence D. Eisen, Reg. No. 41,009 




James M. Ross, Reg. No. 4_2,115 
Michelle Marks, Reg. No. 41,971 
Michael Colby, Reg. No. 45,816 
all of Shaw Pittman LLP 
1650 Tysons Boulevard 
McLean, VA 22102 



Send Correspondence to: ASLAN BAGHDADI 

SHAW PITTMAN LLP 
1650 TYSONS BOULEVARD 
MCLEAN, VA 22102 



Direct Telephone Calls to: (name and telephone number) 
ASLAN BAGHDADI AT 703/770-7608 



full name of sole or first inventor 
artinBEI ^DER 



Sole or firsUnventor*s signature ^ Date 

x. I/S^~- ur^ . /toy, too? 



Residence 

Welkenrather Strasse 49, D-5207 4 Aachen, Germany 



Citizenship 
German 



Post Office Address 
As above 



Full name of second inventor, if any 
Michael LANGEN, Dr. -Ing. 


Secol 




Residence v 
. fcmttichor S trafi' 


ie 187, B 53071 Aachen-, Germany- w ' 4 — 4 I 


Citizenship . 
German ! 





Post Office Add 
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ull name of third inventor, if any 
org WOLTERS 



Third inventor'^ signature ft Date 

Residence 

Wiesenstrasse 28, D-5208 4, Aachen, Germany 



Citizenship 
German 



Post Office Address 
As above 



Full name of fourth inventor, if any 



Fourth inventor's signature Date 



Residence 



Citizenship 



Post Office Address 



Full name of fifth inventor, if any 



Fifth inventor's signature Date 



Residence 



Citizenship 



Post Office Address 



Full name of sixth inventor, if any 



Sixth inventor's signature Date 



Residence 



Citizenship 



Post Office Address 



Form PTO-SB-01 (6-95) (Modified) 



Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 



